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Abstract not available for JP2000516708T 
Abstract of correspondent: WO9805920 
Macroscopically manipulate nanoscale devices 
made from nanotube assemblies are disclosed. 
The article of manufacture comprises a 
macroscopic mounting element capable of being 
manipulated or observed in a macroscale 
environment, and a nanoscale nanotube 
assembly attached to the mounting element. The 
article permits macroscale information to be 
provided to or obtained from a nanoscale 
environment. A method for making a 
macroscopically manjpulable nanoscale devices 
comprises the steps of (1) providing a nanotube- 
containing material; (2) preparing a nanotube 
assembly device having at least one carbon 
nanotube for attachment; and (3) attaching said 
nanotube assembly to a surface of a mounting 
element. 
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«) a^y^-h;i/7b^tt$fci±^icot/^rii^i oot7^-bWe«l 
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j- / 3.—7m±Lfc<D-£mi; : £<DW.&(Dm HSfrP. l OOfgT'&D. S?SL 
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(2 5 3.8 kHz) Jfi < 'sff Lit a6£tlfc \iyfmmti-/=f-s.— 



(24) 



©*SS*S-r<, BBIfffl»Sco-' 2 5 4.2 H z tt3fi<9g»»cD[H]«©${2«^/a 

ts, sum 4 D^snT^scrt <> mffi/^x^-fy^i-yic^t, 

rfl<Dlgg|3JC 4 0 n mOKId F 7 l-^ftf C t^T'?5 c ~f S =3- a.-? <D 
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1 0 0 n N^SC^jb^JWLfc. feStbT, ^Ht&SftfiillTffift-r 
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^ffilL, ^ISTS "-^/iB^Cnanoforcepts)" ^flJjtfS C t A^T'^So CCD 

««{b^w^ffl*fflbr, ^i;«trt*fcjs6L*y*— *H»«?«?$;fctt# 
^ttmm-zfttcBtfic&mtz c taut?*, jettiBfiFfcfiicojgttTfi 1 ^ cttf 
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?ffl&2nrzj-szrv-7<Dmmiz&9^mT*&%o cw© "i-smm" afts 
ffl^tf ^ - ^* £ ? n/to 

•VyyT-P^C^nTV^^t/HiP^^nTC^o X^y-teV^ (Ebbessen et. 
al.) (X^-y-feV I) (Ebbessen I) S ^ ^—7<D±mm£l£" ( "L 

arge-Scale Synthesis Of Carbon Nanotubes" , %^i"f-^--^~- (Nature), 3 5 8 
#, 2 2 OS (l 99 2*7^.1 6 0) 7£T>*X^-y-tr:y^ (Ebbessen et.al.), 

(x^-y-b> II) (Ebbessen II). sP V^/^ jl — 7* " ( "Carbon Nanot 

ubes" ). 7 — 3-7;l>* U^jl'J' ^fUZ/V ^-fX^X (Annual Review o 

f Material Science). 2 4 #, 2 3 51(1 9 9 4)o C©<fe -5 *^«*^*ffl» 

/^i-^a^tT^KlcfgK^tlTt/^o X-W-tyi I (Ebbessen II), gg 
^(Iijima et.al.) "USS^^Wti^'f' ^ Dj^g" (Helical Microtubules 
Of Graphitic Carbon). ^-f^-V — (Nature), 3 5 4#, 561(1 9 9 1^1 
1^7B)o 
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7-^»lSit'ftitfto IgaCIijima et.al.). "1 nmllOf-^ 
— JpV^-y^-J.— y ( "Single-Shell Carbon Nanotubes of 1 nm Diameter" ) 
. *^^-V — (Nature), 3 6 3^, 6 0 31 (1 9 93) ; ^X— ^(Bethune 
et . al . ) , "m—m?J&M*^? 5*-*>tyfi-^3'Vl/h M&Jfcg" 
( "Cobalt Catalyzed Growth of Carbon Nanotubes with Single Atomic Layer 
Walls" ), + — (Nature). 6 3#, 60 51 (1 9 9 3) ;Y'^x.^> 

^(Ajayan). "H/^t-MMSA-^^t/f ^-^l*©fi!cl» 
" ( "Growth Morphologies During Cobalt Catalyzed Single-Shell Carbon Nan 
otube Synthesis" ). ^ L. . 7 J 5? . \s y b (Chem. Phys. Lett.), 2 1 5#, 5 
0 91 Cl 9 9 3) ; V-^CZhou et.al.), "Y Czffi? ^&©^g*lSlJ«*# 
— 11:* — iPVt/fa- 7" ( "Single-Walled Carbon Nanotubes Growing Radi 
ally From YC2 Particles" ), T~fh. 7 4 ■ \sy b (Appl. Phys. Lett.), 6 
5#. 1 5 9 31 ( 1 9 9 4) ; -b77^ >^(Seraphin et.al.), US 
K.tf^/^iHOK^^'^X^" ( "Single Walled Tubes and Encapsulation of 
Nanocrystals Into Carbon Clusters" ). o:!^ r- n-y Is. . V (Electrochem. Soc 
.), 142#. 2 9 01 (1 9 9 5) ; ^r®^F(Saito et. al .), "^S&t>**- 
>W H^^UjifeSK^^/^^-tr^" ( "Carbon Nanocapsules Encaging Meta 
Is and Carbides" ), i?—. 74 V .'r L.. V 'J \y X(J. Phys. Chem. Solids), 5 

4#, 1 8 4 91 (1 9 9 3) ; ?f®S?(Saito et.al.), "Sgg2Iifi#"C i a&-& L 
fc/J^^F«3D^*SS'T5*— S* — 5P>^/^3. — ^■©JfajL" ( "Extrusion 

of Single-Wall Carbon Nanotubes Via Formation of Small Particles Conden 
sed Near an. Evaporation Source" ). ^T-L. 7-4 is. \sv b (Chem. Phys. Lett.) 
■, 2 3 6#. 4 191(1 S.^S)-. COJ:?4»4IOl^ft*«ir8i: 

tick*). 

thftlZftT^^o 7 y^.-^)Vm (Lambert et.al.) d?>^/^-3. 
— •/CD^gtlcfli^SQkS^ft" ( "Improving Conditions Toward Isolating Sin 
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gle-Shell Carbon Nanotubes" ), *r L>.~J 4 i/ .\s"J V (Chem. Phys. Lett^ 2 
2 6#> 3 6 41 (1 9 9 4 ) #S= 

e^yf-i-^oaa*nfcaBts», ^a-a-^a^wrngss^mo 8 1 

6 8 7,6 6 5*f, "M-mfi S ^ 3--7V>Wl" t!2i?ntfcD 

!¥■— If*?©77- — SJiSSc (n, m) (llT'ii, mfctA^ 

OOigSt^ISI- (m=n) T?$>S££fcJ\ iSnSftt "D-U^H^t" (arm 
-chair)' S" S^Hi (n, n) SfcV.^fonSo £<^3©«. W*«ttk:*tLTil 

* - sft / ^ ^ - y^co «f mm ? % c t # « £ -c * 6 
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0%, #3: L 9 0%, <kD jfSL fct 9 Sro^bTft 

WSi^aoiifSL^— OCDffi^cfet^T, K7i;V>«5BB8> jlgSftTk^fcfiiEffi 

So 2 . 0 71M 2 . 6 M<D^©5HB?tf jStfJTi&S C ttffrfr-o tc ±USTFV<D 
C (7)<fe &7K^&<DjISittSgte*tJ 1 0 1 7iS 1 0 2 "CT^5. 

* (Milllipore Type LS) <DeTi:*?LS 5 5 ? a >«f7n >«7-f A'? — *'MT 
^©fSftzkSHfc:?- V V "7 Ai8iS*ffl^iSlT 1 2 fSRgtt/uffcfcfr? c tic j; 0 
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T "/V;/iNffi(bucky paper)" t^9<, ]CDJgf*T'?±I^Sfc«?i3itC<fc 0*fe6^a 

>MTitii-rsc tic<fcDP$^i o o ^wytDmmi- s i- z.—ftmziMt 

TfcH-g^H^ftttiEIS^fg 0 8/6 8 7,6 5 5§O2 7a ffifc * t> S3t 

^nfeu— +f— satm— at/fi- 2.6mm*mw, — m& 

1 2RFP^(D@ : gjSSaS^TV\ ?l^^^6M^ft7j<^7j<?g?£T' 1 2B#KSjJilLT' 
1 JbS 1 0 sccnfiDiftfi) 8 5 0 °CCD7j<^7?X#H^TT' 2 f^F^tttfTft^tlfc 

A, 07 BMi7 C#!80o 
ffi0^m^t*3^Tti, •>?>- s ?>iSStt<£>?gi& (0!l*.fcf, £j8~12CDpH) *>>ri/ 

n-feXlcfc^Tte. ^ — ^"^7x71/ 2 ~ 5 McDHN0 3 4ncT*-J 110—1 
25°CT*6~15B$K3§«frSo L^/^ -yaffil U 3^^D>©?L^- 
^©TSTMVtfy— ttiSiS (Isopore filter) ±T*10mM<DN 
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^ffi tc <j; o TiSii $ *-a -ft — & y-r / f- ^ — y a t> s < 

TfflttbtltzfjL-ytfmmft^te. DNASfcte+r-i'Xtfy^— (size polymers) 
JSt,^ — ^Ji— y^^CDtS— ' MfoWt (homogeneous populations) CO 

s.—y/^y^—^.—J^.— (nanotu bebucky paper) IC^tLTfe. & J *f- zl — ~7<D 

ic-g-^r l * ^iitssi £ n^-n-?- y ?- a. - 7 t- s <otm s u i\, 

ft?- a. li, 3$ 5 ~1 . ooo± y * — ^ — <Dwm 3: fc «*-nJW±T* 
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feSo f>/l/-l-7W (template arrays) %TfB©£ 5 =8:SVIINTe9^ig*ilt 
©figStC^LT^tC-r^/cfelca, £j50~500nm<7?S£;tfji?£ LAV 

<?y&^ *iy\z—i*\^x^7)\<*'&w$%><, m^~mnm-f^yti,xit, m 

*-^-/i-frlbX$-hL. & (Au* 33 ) (DW^^^^—^^m^T^-- 
^■MlctS^Tlis GS$1005^n>JP£) it \ cm 2 mtc t>*tH0 12 

fflcDTUM-i' * > t £ e> l . iinta^T ^— / <p ic ^ & o fc y 
^ - 7&£j$,z (Ti^-T -5 t/fa- fc^-a T 1 oo-?- / ^ - 9 

— ££IZ% ttSlO—lOOnmCO "f^ft" W>7 

7*7=-— ))<■ (?D— X) tSCt^T'fS. cnf)077-/^XU 

«tlTfcO, CCDfc£g£<7}fcf— ^te^lOOnmT'&S,, jS^&T 7 -— A^ft 

7^-^>fiffi (fullerene art) iCfc^T <fc < 3B£*IT^S (t&IX-fcf, 
-7"?:K^^fca^jSttA*Xcpl200Xt? 1 StFI^-*>^t«). 
SWNTti.S&lc, SigBflC^Pfi^M? (defect-producing atoms) £rSWNTCD*t 

#T*So SWNT**t)/>?*tf— ^»c«I»r-rSfe«&»c, cn64>fcH6*{fcS*«fc 
(0!l?Lfcf&{fc;l;:«fc3#t£TO 0< Dffi-TCt^T^So Ixlf, «^co^^^ 
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L T f# 6 ft2Sai?:®Mi!!llt 3 C fc £ o T Ji^-T SttmS, CCD 
<k 5 £ IA 1 Oti 1 ,2-^PPX?n« 0 Xf 

^gCQlOtt, 3— ->V- V— tt (Cole-Parmer Inc.) Sijs<£>3 H * ^ 

V—f—iVy • fcfVh) CCompact Cleaner(One Pint)] T'$>%> 0 CCD^ffrltl 
OKHzT'ffltlU 20W©m^*# t5» iS^^Sfc: cfcS^lK&te. TE^X*^ 

7;K7)f? ^r^M^c^ < T S C£S BfP^ctsfc -3 T.W*i L & tftU;f& £> ^o 

ffi<7>^^fc:*5^T«. iS^i&Saii^fllLT, ^cDsMigfcT^StiS 
iSS^iE (^5000°C*3J:t>"^1000^.JE) t<tot, $>5lH4^{k^tcj;«3^ 

# So cne co^Pfg s/n t j; o r&mz nrty ^ ^. — yttmmcwmz tu 

LTiiji-rSo t-y^a-T/SrjlilU VCTPjgjg§§±tCT10mM«NaOHr§j&T'j^ 

0 . 1 = ^ d >cd?L-9--Y XWCTP® jggs*^ L Titii U 0 . 1 = ^ D XOTL-tf-r' X 
£DVCTPigjiti±T'10iDM©NaOH-pgt?#L, ^ LTzk^Brja-f So 
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*k (n.n)~(m,n)] fC a.—7(Dftm*®miZ?%<DlCfflmT2>Z. £&T'% 

^jBr-ract^T^So t;fa-7 , a?5t, y^x-ry—zz&m-r&c t 

, ^>-tf>, **sls>, ^.tzltmm.±y 5 lsl/rpT<DmW&iQMlc& 

ttftadftasraT^OiM'JteffiftTiSLfe^ffiOlOTftSo SWNT 

SWNTCD^* o ;fc#SH31£ fcWSttt^ftt^jpJffl-r 5 c i: fc HltgT'fe 5 . £ X lc £ 
£ * 6 , S * ^ XOflliifc:** L T ffi^Wtc^^-T 5 t SWNT#^ i 
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mM^4&mfflmm.?%ztic&vmmistcj-;?^-y'T*m : &') *\ Texas a 

&M Superconducting Cyclotron FaciiitylCjst/^T 2 GeVfc:— L.<D& (Au" 33 ) -f' 

7^— ^MffifcT1200 o CT- 1 B#P^-^>^*LT "3¥*JL" ICTf-a— 
— ;1/U ^i^T'S^SSaaL^^e h^x^tplc^^-yrfco CCD*? KLTff 
P>nfc^i— SEM, AFM, *3J;I>*TEM^<J;oTP^Co 

.l>*Olte>nfc^®^)t^R|^:'aS*l/^*-57x> (graphene) {f^lMt^rJ-O 
^jl-^^S, itU7-i»'fi7- (n.n) iH«<D"f y f-^f ( 

*H#imPim)8/687,665^icfEii£©73i*^ Lfc^-^T^fiSc^ns^H^iffi^-r 

©##3:H/.\, *B^«lCfE«0#HI^Lfc^oTiPiia$nfcCnP.« (n.n) 
K^HP&> ^feTOKlC "^ISttCO^Cmetallic molecules)" T*&2>tW 

pus, tEMvy^frwrnm (stm) ^m^tswrnm. (afm) las^rmm-ztiz, 
ii-j-;>t;f3-yg)inifc 
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<D&icT{t^mcmmmtr^ctf^v^ s ^-y^-uyv-L. (a heM 

-fullerene dome) ^ffiffiLTP^miT'feF^U^miT't^^ C fc7b^#S] 

jSttfc t toT{Sjt^n5o r "The Chemistry of Fullerene" , R.Taylor ed.,V 
ol.4 of the advanced Series in Fullerenes, World Scientific Publishers, 
Singapore, 1995J ;$5<£lf rA.Hirsch," The Chemistry of the Fullerenes" ,T 
hime,1994J ;£:#Kg<DC£: 0 CfltliWc, S f zl— 7 r <D7 ; 7— L">+ 

><?*mc-$%;^&o (ffijfcfcf, SHKSfcttOz/COzK:**) lc 
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nB, 0-30CO, #£L<«0~12<Dgn?&9 ; ^LT 

R, R 1 , R=\ R\ R 4 ^ fc.fct/RHi, zkfR;7;l/3vK 7~>;K 7'J— ;K 
7 ~> ADy>;Wi t L < >V : #SSS b < tt«S67 5 / 

; tFD^;OR' R'ttx 7K^ v r;^;K 7~>;K 7U— ;k 7.7;v 

„ i&glcjSlit ioJ^±cO=OfeL<ti= S. tKo^-X 75 77M;H, 

*_Jjy.f;W if/1/, yat:;K -fV/afc^K t ;k ^V^f 

;K ^s>?-;K •'v^v'JK -YV^-^/K ^^f^, 4,4— >7fMvf;i/ 

, 2,2.,4-hU^fM>f;K y^;K 7*v-/K ^>"f f >';K K 

fe,Tt, IST^oTt, iSfcrr-fc-^Tfe, ifcStHi^ffiftl (fllAfcf. 

#HJOT»-CM£fflLT^5 "Ti/)V li, S-COR R«* mz.lSTfr 

7U-;K 7^;^;K >Nay>';«gifcL<tt^S^>-;l':IM^t 
L<BIft75A #B»fcL tFo+'X Sfeli**«oai9I 
T*^*nS*;L-iK— ;l/g£rg£>LT^£o 
*W«fflST'{EfflLTl^ "7'J-;1/" «\ HgP«-lC6~H{@£D^M^-g-# 
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)i>%.mt-r 7^;b±toM^Stt, 0i.l3.ff c 1.-14 7;i^;k ad^x c 1-m 7;i/ 

*;i/fi (tfiRff^^i^k p-^bn^y->";K 7i-;vxf;K i'^.i-^x 

? (0U*.f;fO, S, SO. SO2, *5<fctfN) A^fcLTtz-'S^Xtt^-ftLTl-' 

fe<fc<, c<D££tusB<9^Pll^£ggSS*\ #J*Jf7;l^;k 7~>;k 7'J. 
— ;k i=;fc«7^;i/4 i ;l/t?£&fcB&SftT^Tfc<fcv\> 

;K 7->;K 7U— Jk 7^;k*;k tFo^-X *3*t>**^) T-IH^nn 1 

^BBIlT'tfflLT^I. "WWl?-*—^" lokUKDMg&g (#iRff7;l/ 
*;k 7->;K 7U— >k 7^;L'*;K k Kn4^>. fe^tf*^) T*«&5?f*vr 
t> <fc ff-*— LTt^?>° 

ndohedrally), •f"&£>*>F , 9al3[B:7'7— U^Si (endohedral fullerene arc) tC 



(43) 



rtSPE^JL— ^*?K^ : ? ; S:»5fei6^> rtSPft^a (internal species) ( 

uti if , smm^'iy *—&—)\>-ft=F) t± . . swNTjgfiic -/n -t x n \c m a l t *> ' 

*-&^*-S3K«©^TfcTg-£to*¥«HbBfllfl (0«*.tf*?n2~36l$ro) lCt>Tz 
-^XlmmT^ (0fl*fcf*tj5OO~£j6OO°C) C££<fc?)MPJ©/W*— MH 1 ( 

IC-TSclfc^T'^So M*.fcf> Ceo £:C7otei\ (10.10) SWNT (I.D.=lnm) fr5 
ffiTT**5llOO°CfcJin^-rsc: fclcfcoT, M>y^— =P— Sr^T-l,-'^ 
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ftTVPimc&tz&T&Z? .Mlx-l^ (10,10) SWNT^gPtLT l O] 0 
M—^fj—^yi-yi-^—y^^W^m (molecular arravs) 

* -5 JSr^JlffiyiJWi. "ga^J&£tlfc#ll (self-assembled monolayers)" ( 
SAM) lfcli7^"5i7-7D->iyM (Hirch, pp . 75-76*#Jffl) *ffiJif- 

SEBSWIc^sHtiz-'S. c©.0ffitc*5l->T\ ^ jl— 7802&, 

# C0tt*t£. -S-, - S-(CHO»-NH- Xtt-S i 03(CH 2 ) 3 NH- 
fcif] Sr/l-LT^WcSS-g- (iim««WS-a-W^) U^5» £i&1£©'£ 5J* 

ySaT-^n'AvHi/i, 20©*1 JRft** (Wl^f^>-lf ^ 

ttgu# i: ^tt^^^-r & s^f $ a m&ftzmm -r s c t ^ £ o t n 

So 

(n,n) -r*^>^3t^^K14T'feO/Sfc^a.— "79041* (m,n) . -f&fc" 
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$$-P{6fflt.5CttT?*8U *«J©3a#»3^ 6 BBS* b T SSrttft L Tffiffl f 
fi*mc J: D -i« LfcgiJ033**h:»ff C fc ■£**<> 

TJBJSE^nSi^Sa*^^ ^-<D±fflaSB»t^3VT— ^TCfOE^J^^-^^-SV^* 

Mitmm (tfti*.fcf> it)5oo o cic-ro2/co2%^LT) -rat. &<<d?-3-—7 

n?>^-y^-^-/^-*S^ (mtflOOV/cn 2 ) ^cESTSiis ^USTO^c 

3-= (combing)' " 3 C i; Ic J; otffflltS C t t> T*^ So "=3-=> 

a, ±/f-a.-7£$£5iJ<*-l±3;fc«>lc, gJ<T?Slfffl*^ OJ'JxJf, 
SSffi^ (scanning force microscope) ("SFM")<£>^-¥ >X -f WS— icO^-figfe? 
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flfl^lf,- ( i ) .^Xx^^-y^icS^L, K^y^L, 3l*±tf; 
y ^-si-s 3 ■ Vlc^o TSFM5fe4SO(S 5 lc®mZ&% C £ tc <£ o T ; 

(ii) ^Jjb^T-raST (i) cOv—^^X^Djg-rciilc^oT ; ^LT 

(iii) $}<Dfi}ti:m-o-ZtHm*&lT (i) t (ii) fcttSikrcfclcirj-Ca 

^_,<_<0^?S/ 3 >£&5^©^*U:.T±!5I§ (i) ~ (iii) \cLtctf. 
? T3-5>^1, ^o^T'SiJO^^lcT^a-bX^^i^tiji-ro Wk.^ 10X 
lO/i mIE?3J£<7VW^— fc:fct^T0.5/im<DX^— ->>^ICTZ0*©^ 

swrr^BBWi*a^'g>aga«io^s 
myites— vtt^mnwttiitMmiz (.ms-t) ch\c^K>^wm\^tct^-ox 

) cDissa, (<io) T±i^m.±\^M<D-r / ^ =L—ys.x<D 

&@& (TIE) OiftTilllttca*?^** CSfiffiteTSEJULTftFSLV'' 
SftS5t(iK(Fe), -7W(Ni), jl/f-.U(Ru), D 
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Ad r ). *5<fctfe^ ( P t) acffwenso 7>*-K3R>jt7'f^-K 

, Co, **tfcn5«Dfi^'»1?*So'« i £.»*L^OttN i tC OO50/50S 

LO^Hi. ^^.-ycOit® (mi£$10.7~1.5niii) <D*90.5— 1 .(MSlC^L^BfB 
5 £JS 7 * * -T'2& 3 o 

(MBE) ttSlcfc^TigfllSnSgSi tffiffltSChtft'f^o £ 
Oi^W^Ol^ K;te> • x^^-v^h > • V— X • x/SjHU— * — 

(Kudsen Effusion Source Evaporator) T'%>Z>o =f- 3.—y^<D^5.< X'W-lCU^ 
•Y (tfll&fcf. Ni/Co7-l'^ feSVHigUflON i y^tCo?^) 

«, *63^i:i&fltt«bTfei''T»EfcT?T5«>*WSb^« *tJ10- 6 ~10- 8 Ml/© 

.a»nt**6*V\ *fSLV*SWli«<ON i/Cott»Efc:*fLT»4, 3UKttl500 
~2000*COffiH©ia*3b^K0T&5o 'cOSMtrn-teXte^Ttt, WSiWlcB 
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&CfcL »BI|&500X$T©ffifij!>H8W"?*S.o lO<0$ff$L<,^SBKai©N i/C 
5n3<fc-5lC^K.3(0!l*.fc^ 105. V. h;l/£DH 2 lCT800°CT' 1 ~10#) o , 

l M^lcS-tSfc T'ifc 5 -tr X lc * o T V ^3 lc & frfrto 5 "T) „ 

, * « u 3? v k »c * p ge^it « nfc^K».(*=a if) cD^T'«^-r sctttt 

%\(D$i1ffi.%&WZi3^T '8, Dai^lCJ:5 r "Single-Wall Nanotubes Produced 
by Metal -Catalyzed Disproportionation of Carbon Monoxide" , Chem. Phys. L 
ett. 260(1996), 471-475J lCfiEiK©<fc 5 ^ M^^fitfg/^ tltd-SU? ( 
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^--/com&i^icmmm^im^^c tffv^^ *<&mt-t%o mwirmig, 

5 KftzK^T' c T t , S> 5 ^ SOI Etc T L fc <fc -5 * T ;Wb&ft ; 
So Hlc!ffSL^©lt xfbX Z-tr^b^ 7 s 

®^ff«o.ooi~io.oh;i'COS5HT'<fe<. ^i.o~ioWi/<£>S£B*W£ 
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*«is©i§-&w\ ^SLoofe^ffi«cTM^n§ u-if— 1006 (m*.ts. 5 

HnnCOT^rfW^^l^— +f-t*— A<75<fc?*C-WU'-+f-) *WSLl>„ <fc 

f»*0«&T * e: t * « (c t . ess loo* a«Btjy«tea«Eft * n 

figx^.;!/^— (concentrated electromagnetic energy) fcffiffl"f"<£> £ btfi'Vr* , 
#8?. 43 <£ tfKJSSO^nXfcittS L fc&Sfl4«©3tf fcfciK S £ £ •=> f 

fjp^n-g-o «i:/uifo«*&ii^^*fLT, cntt^i3ob°c*i^T'feSo ffF^L 
^sssessh^tpi^ m&mnnmmhmmhmc&-oxm-&z>t)\ -mat 

^500 o CTfeSo »SH/>za«S5H^^]500 o C~^1200 I 'CT'fe«.o ££U:$?$H,"> 
ZaSS5H«^700 o C~*gi200°CT'*5 o L^Zgg«5B«^900°C~£jllOO 

6t*&s. ^— Tvi/oj&BLoo^siWfcfettsifififc^ Jtwstf-ioos 
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